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DETAILED ACTION 



Specification 

1 . The disclosure is objected to because of the following informalities: On page 3, 
line 3, the phrase "would h would dampen the effect" should be modified to "would 
dampen the effect" since this is clearly meant. 

Appropriate correction is required. 

Claim Rejections - 35 USC § 102 

2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

3. Claims 1 and 7 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Lieberman (US Patent 5,185,671). 

Claim 7 embodies all the limitations of claim 1 . Claims 1 and 7 are therefore 
discussed together. The limitations of claim 7 that are not in claim 1 are further 
discussed separately. 

Regarding claims 1 and 7: Lieberman discloses a method comprising receiving 
input data that define an input image (column 3, lines 20-25 of Lieberman); deriving 
from said input data (i(x\y')) lightsource data (E(x'y )) that represent an image of a 
lightsource in said input image (column 3, lines 37-43 of Lieberman); deriving enhanced 



Applicaiion/Coniroi Number: 03/737,512 Page 3 

Art Unit: 2624 

data that represent an enhanced image (column 5, lines 7-12 of Lieberman), said 
enhanced data obtained by removing the effect of said lightsource data from the input 
data (column 4, lines 62-65 of Lieberman). 

Further regarding claim 7, said input image exhibits uneven exposure (column 5, 
lines 1-4 of Lieberman). 

Claim Rejections - 35 USC § 103 

4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

5. Claims 2-6 and 8-15 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Lieberman (US Patent 5,185,671) in view of Aach (US Patent 5,708,693). 

Claims 2-6 and claims 8-12 disclose the same limitations, respectively. Claims 
2-6 and claims 8-12 are therefore respectively discussed together. 

Regarding claims 2 and 8: Lieberman discloses that said lightsource data is in 
the low spatial frequency region (column 4, lines 65-67 of Lieberman). 

Lieberman does not disclose expressly that said step of deriving lightsource data 
comprises subsampling said input data to obtain subsampled data defining a 
subsampled image; low-pass filtering said subsampled data; and upsampling said low- 
pass filtered data to derive said lightsource data that define a full-scale image of said 
lightsource. 
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Aach discloses subsampling input data to obtain subsampled data defining a 
subsampled image (column 7, lines 54-56 of Aach); low-pass filtering said subsampled 
data (column 7, lines 51-55 of Aach). Aach discloses low-pass down-sampling filters 
(figure 2(101 ,102) of Aach) which perform both the low-pass filtering and down- 
sampling operations (column 7, lines 51-55 of Aach) to provide a low-pass down- 
sampled signal (column 7, lines 55-56 of Aach). Aach does not explicitly state which 
operation occurs first, but states that both occur (column 7, lines 51-55 of Aach). In 
fact, performing either low-pass filtering and then down-sampling or down-sampling and 
then low-pass filtering will achieve the same result since down-sampling will not affect 
the low-frequency nature of the illumination. Hence, low-pass filtering and down- 
sampling are independent of each other and can be performed in either order. 

Aach further discloses upsampling said low-pass filtered data (column 7, lines 
56-60 of Aach). 

Lieberman and Aach are combinable because they are from the same field of 
endeavor, namely image data processing. At the time of the invention, it would have 
been obvious to a person of ordinary skill in the art to use the method of Aach, namely 
down-sampling, low-pass filtering, and then up-sampling with an interpolator, on said 
lightsource data taught by Lieberman. This will result in the derivation of said 
lightsource data that define a full-scale image of said lightsource. The motivation for 
doing so would have been to reduce the level of noise in the overall image while 
preserving small details of said image (column 1, lines 65-67 of Aach). Therefore, it 



Application/Control Number: 09/737,512 Page 5 

Art Unit: 2624 

would have been obvious to combine Aach with Lieberman to obtain the invention as 
specified in claims 2 and 8. 

Regarding claims 3 and 9: Lieberman discloses performing a Fourier transform 
operation on said image data to define said image data in a frequency domain (figure 
3(52) and column 4, lines 6-9 of Lieberman); applying a homomorphic filter to said 
image data (figure 3(54) and column 4, lines 9-14 of Lieberman); and performing an 
inverse of said Fourier transform operation on said homomorphically-filtered image data 
to define said homomorphically-filtered image data in a spatial domain (figure 3(56) and 
column 4, lines 17-19 of Lieberman). 

Lieberman does not disclose expressly that said step of low-pass filtering 
comprises performing a Fourier transform operation on said subsampled data to define 
said subsampled data in a frequency domain; low-pass filtering said subsampled data in 
the frequency domain; and performing an inverse of said Fourier transform operation on 
said low-pass filtered subsampled data to define said low-pass subsampled data in a 
spatial domain. 

Aach discloses sub-sampling the image data (column 7, lines 54-56 of Aach) and 
then low-pass filtering the sub-sampled image data (column 7, lines 51-54 of Aach), as 
further discussed in the arguments regarding claims 2 and 8 above. 

Lieberman and Aach are combinable because they are from the same field of 
endeavor, namely image data processing. At the time of the invention, it would have 
been obvious to a person of ordinary skill in the art to sub-sample the image data before 
low-pass filtering, as taught by Aach, which would result in the use of a low-pass filter 
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instead of the specific homomorphic filter taught by Lieberman. Since sub-sampling the 
image data occurs before the low-pass filtering, the Fourier transform taught by 
Lieberman would be performed on sub-sampled image data and the inverse Fourier 
transform would be performed on low-pas filtered sub-sampled data. The motivation for 
doing so would have been to reduce the level of noise in the overall image while 
preserving small details of said image (column 1, lines 65-67 of Aach). Therefore, it 
would have been obvious to combine Aach with Lieberman to obtain the invention as 
specified in claims 3 and 9. 

Regarding claims 4 and 10: Lieberman discloses that said step of deriving 
enhanced data comprises subtracting said lightsource data from said input data (column 
4, lines 28-34 and lines 60-63 of Lieberman). A linear filter is used to remove the 
illumination components (column 4, lines 60-63 of Lieberman) which are expressed in a 
linear form after logarithmic conversion to the density domain (column 4, lines 28-34 of 
Lieberman). In order to filter the illumination component (ln[E(x\y' )]) in the logarithmic 
form (column 4, equation 4 of Lieberman), said illumination component would have to 
be subtracted from said input data (ln[i(x\y')]). 

Regarding claims 5 and 11: The arguments regarding claims 4 and 10 are 
incorporated herein. Subtracting said lightsource data from said input data in the 
density domain, said density domain relation expressed in equation 4 in column 4 of 
Lieberman, is the same as dividing said input data by said lightsource data in the 
reflectance domain, said reflectance domain relation expressed in equation 2 in column 
3 of Lieberman. 



Application/Control Number: 09/737,512 Page 7 

Art Unit: 2624 

Regarding claims 6 and 12: Lieberman does not disclose expressly that said 
step of upsampling said low-pass filtered data to derive said lightsource data that define 
a full-scale image of said lightsource comprises interpolating said low-pass filtered data 
using a linear interpolating method. 

Aach discloses interpolating said low-pass filtered data using a linear 
interpolating method (column 7, lines 56-63 of Aach). 

Lieberman and Aach are combinable because they are from the same field of 
endeavor, namely image data processing. At the time of the invention, it would have 
been obvious to a person of ordinary skill in the art to interpolate low-pass filtered data 
as part of the step of upsampling. The motivation for doing so would have been to 
smooth the up-sampled data (column 7, lines 62-63 of Aach) instead of simply using 
2x2 blocks of the same pixel values. Therefore, it would have been obvious to combine 
Aach with Lieberman to obtain the invention as specified in claims 6 and 12. 

Regarding claim 13: Lieberman discloses receiving an input image (column 3, 
lines 20-25 of Lieberman) having an illumination component (E(x',y' )) and an object 
component (r(x\y' )) (column 3, lines 37-43 of Lieberman); and using a full-scale image 
of said lightsource (E(x'y)) to reduce an effect of said illumination component in said 
input image (column 4, lines 62-65 and column 5, lines 7-10 of Lieberman). Lieberman 
further discloses that said lightsource data is in the low spatial frequency region (column 
4, lines 65-67 of Lieberman). 

Lieberman does not disclose expressly subsampling said input image to obtain a 
subsampled image; processing said subsampled image to obtain a reduced-size image 
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of a lightsource component of said subsampled image; deriving a full-scale image of 
said lightsource component of said subsampled image. 

Aach discloses subsampling an input image to obtain a subsampled image 
(column 7, lines 54-56 of Aach). Since subsampling simply omits every second pixel 
value (column 7, lines 55-56 of Aach), said subsampled image is therefore processed to 
obtain a reduced-size image of all components of said subsampled image, including 
said lightsource component. Displaying each pixel of the subsampled image would 
naturally result in an image that is half the size in both dimensions. 

Aach further discloses low-pass filtering the sub-scaled (down-scaled) image 
data (column 7, lines 51-55 of Aach) and then upscaling said subsampled low-pass 
filtered image (column 7, lines 56-60 of Aach). 

Lieberman and Aach are combinable because they are from the same field of 
endeavor, namely image data processing. At the time of the invention, it would have 
been obvious to a person of ordinary skill in the art to apply the sub-scaling, low-pass 
filtering, and up-scaling taught by Aach to the image processing method of Lieberman. 
This would result in deriving a full-scale image of said lightsource component of said 
subsampled image since said lightsource component is in the low spatial frequency 
region. The motivation for doing so would have been to reduce the level of noise in the 
overall image while preserving small details of said image (column 1, lines 65-67 of 
Aach). Therefore, it would have been obvious to combine Aach with Lieberman to 
obtain the invention as specified in claim 13. 
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Regarding claim 14: Lieberman discloses that said step of using said full-scale 
image of said lightsource to reduce an effect of said illumination component in said input 
image comprises subtracting said full-scale image of said lightsource from said input 
image (column 4, lines 28-34 and lines 60-63 of Lieberman). A linear filter is used to 
remove the illumination components (column 4, lines 60-63 of Lieberman) which are 
expressed in a linear form after logarithmic conversion to the density domain (column 4, 
lines 28-34 of Lieberman). In order to filter the illumination component (ln[E(x , I y 1 )]) in 
the logarithmic form (column 4, equation 4 of Lieberman), said illumination component 
would have to be subtracted from said input data (ln[i(x\y')]). 

Regarding claim 15: The arguments regarding claim 14 are incorporated 
herein. Subtracting said full-scale image of said lightsource from said input data in the 
density domain, said density domain relation expressed in equation 4 in column 4 of 
Lieberman, is the same as dividing said input image by said full-scale image of said 
lightsource in the reflectance domain, said reflectance domain relation expressed in 
equation 2 in column 3 of Lieberman. 

Conclusion 

6. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

Niczyporuk et al., US Patent 6,304,684 B1 , 16 October 2001 . 

Aach et al., US Patent 6,173,084 B1, 9 January 2001. 

Trew et al., US Patent 5,561,718, 1 October 1996. 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to James A Thompson whose telephone number is 703- 
305-6329. The examiner can normally be reached on 8:30AM-5:00PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, David K Moore can be reached on 703-308-7452. The fax phone number 
for the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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